whose importance has not been clarified. Besides, not all of the authors agree upon the innocuousness of the early dips [3, 16] because they could be intense and could be associated with acidosis. Thus there is confusion concerning the accepted patterns and their significance for the fetus. We lack quantitative measures easy to define, in order to give a certain value to every transitory episode of bradycardia which can thus be correlated more closely with the fetal condition. There is general agreement about the importance of lag time, amplitude and duration of the deceleration. It has been attempted to evaluate the decelerations of the FHR only by their area -i.e. dip 0300-5577/79/0007-0007$02.00 © by Walter de Gruyter & Co. · Berlin · New York area- [14, 17] , or by measuring the residual area [16] . CALDEYRO et al. [6] established the relation between the "amplitude units" of the dip II and the APGAR score of the newborn, and BEARD et al. [4] obtained a relationship that was not significant between the pH of the fetal blood and the lag time, and a less significant relationship between the pH and the amplitude of the decelerations. We are tryingtointroduceanewindex-Deceleration Index-[1] which is objective, easy to use and with which it is possible to give a numerical value to every transitory descent of the FHR in any of itsforms: early, late, variable or intermediate. Thus it is possible to have a better correlation with the fetal conditions and to be able to establish in advance and with enough certainty whether there is fetal distress or not.
Descrip tion of the deceleration index of the FHR
This is shown in Fig. 1 . It is applicable to every transitory descent of the FHR related to uterine contractions during labour. The index consists of four parameters for the deceleration or dip with a recognized value s follows:
a) The delay between the beginning of the uterine contraction and the beginning of theFHRdescent counted in seconds. The value of this delay, s a sign of fetal distress has already been emphasized by different authors [2, 9, 13] . b) The lag time between the top of the contraction and the bottom of the dip, is also in seconds. This is the method of measuring by which CALDEYRO proposed to classify dips I and II. c) The duration of the descent from its beginning up to the moment whetf the FHR returns to its normal value, is also expressed in seconds.
With this parameter we specifically appraise the fetal ability to recover after the deceleration [7, 8, 16] . d) The amplitude of the transitory descent of the FHR expressed in beats per minute [4, 6] . We have proposed [1] that the deceleration index be calculated individually for every descent of the FHR, by adding the four above parameters and dividing the result by 10 to obtain a smaller numerical value easy to use.
Material and methods
We studied 42 patients, most of them at high obstetrical risk, whom we monitored during labor, recording FHR and uterine contractions, almost always with the fetal ECG by means of a scalp electrode and a transcervical catheter for measuring intrauterine pressure. In allcases we collected microsamples of blood from the fetal scalp during labor according to the SALING technique [15] and determined the acid-base Status, hemoglobin, etc., at least once (66 microsamplings). We also made the same determinations after birth in blood from the umbilical artery and evaluated the APGAR score at the first and fifth minutes. All these cases were terminated by vaginal delivery in the cephalic presentation, and most of them received continuous intravenous Penthotal in the last phase of labor, with or without oxytocin. 18 women were primiparae and 24 multiparae. In every case we studied 30 minutes of cardiotocographic recording before every blood sampling from the fetal scalp, and the 30 minutes before birth and calculated the deceleration index of the FHR described above, individually for every contraction-deceleration and their total in the 30 minutes.
The obtained values of the deceleration index in 30 minutes and the average index (total of the 3Ό minutes index divided by»tfye number pf contractions) have been correlatecl with: 1) the actual pH of the fetal scalp blood, pH evolution and the time passed up to the end of labor, 2) the actual pH of blood in the umbilical artery, and 3) the APGAR score at the first and fifth minutes. J.Perinat.Med. 7(1979) U According to the pH we formed three groups: normal (pH = 7.25 or more), preacidosis (pH = 7.20 to 7.24) and acidosis (pH = 7.19 or less). We also made three groups according to the APGAR score: normal or vigorous (7 or more), moderate depression (6-4) and intense depression (3-0); and finally, we made another three groups for the deceleration index in 30 minutes: 150 or less, from 151 up to 200 and more than 200. The same was done for the average index: 15 or less, from 16 to 20 and 21 or more. In all cases, we used the square chi test it with and without YATES correction and then we calculated the average from both results. We also calculated the correlation coefficients of the deceleration index against the pH and the APGAR score and the confidence limit for 95% after its "z" transformation.
Results

Relation between deceleration index (D.I.) and pH
In the cases studied by us, the four parameters of the D.I. were negatively correlated with the fetal pH. This correlation was more significant for the duration of the transitory bradycardia (c) (r = -0.56), less significant for the amplitude (d) (r = -0.45) and lag time (b) (r = -0.42) and not significant for the delay between the beginning of the contraction and descent of the FHR (a) (r = -0.29). The addition of the 4 parameters has permitted us to obtain better correlation with the pH (r = -0.719).
The left side of Fig. 2 shows the first actual pH determination from fetal scalp blood, cervical dilatation at that moment and the deceleration index from the previous 30 minutes. The right side shows the evolution of the pH in every case up to the umbilical artery according to the time passed and the value of the deceleration index during the 30 minutes previous to every blood sampling (circle) and prior to birth (point). It can be seen that already from the beginning, the cases with acidosis had high deceleration indexes and that those cases whose deceleration index increased later, also became acidotic. Thisoccurred more quickly when the deceleration index was larger. The case in which the D.I. was 169 and the pH was 7.08 at the beginning of labor, was permitted to deliver naturally because the fetus had "hydrops fetalis". Fig. 3 shows the relation between the pH of fetal scalp blood (circle) and that of the umbilical artery blood (point) and the deceleration index during the previous 30 minutes, äs well äs the evolution of both parameters (pH and D.I.) in the 42 cases studied. The cbntinuous lines join the same case. The tendency to acidosis can be observed when the deceleration index increases. All cases with a deceleration index of more than 200 had acidosis in the umbilical artery except one with preacidosis. The square chi test for the pH and deceleration index groups is statistically significant. In some cases in which the deceleration index was high at the beginning and there was no acidosis, afterwards, even when the deceleration index diminished, the fetus was born with acidosis. Fig. 4 shows just the same relationships but in relation to the average deceleration index per contraction. The pH behaviour according to this Parameter is similar. In Tab. I the maximum deceleration index found in any of the 30 minutes periods (before blood sampling from the scalp and before delivery) is correlated with the pH in the umbilical artery. It can be seen that if the deceleration index was less than 150, only one case had acidosis (there was severe fetal tachycardia). If the deceleration index from the 30 minutes was more than 200 all the cases ended up with acidosis except one with preacidosis. The square chi test is highly significant (p < 0.0005). In Fig. 5 we show the cörrel-ation between the parameters studied in the preceding täble. Here also, the correlation coefficient is statistically very significant (r = -0.719; p < 0.001). Tab. II shows the relation between the maximum average deceleration index observed in aperiod of The correlation between these parameters is shown in Fig. 6 and is also very significant (r = -0.762; p < 0.001).
Relation between D.I. and APGAR score
The square chi tests for the relation between the maximum deceleration index during 30 minutes and the APGAR score from the first and fifth minutes are also significant, although it is not so high s the one found for the pH (P < 0.05 and p < 0.01), In Figs is also significant (r = -0.604; p < 0.001 and r = -0.567; p < 0.001).
Relation between D.I. and dips
In Tab 
Discussion and conclusions
The proposed deceleration index is easy to calculate and it improves the correlation existing between the principal parameters of the decelerations ("decalage", duration and amplitude) and the fetal pH. It also has the following advantages: 1) we give a numerical value to the transitory descents of the fetal heart rate, 2) by watching ä cardiotocographic recording for a short time, we are able to appraise the possiblity of intrauterine acidosis, because of its clöse correlation with the fetal pH, 3) any doubts about whether it is an early, late or variable dip are eliminated, and 4) it points out the value we think the early or I dips coüld have, by adding their values to the other alterations of the cardiotocographic recording. We think it is important to calculate the index for every deceleration and to add up the observations of half an hour. If the index during the 30 minutes is less than ISO and there is no other FHR alteration (tachycardia, silent, etc.) or maternal alterations, we can conclude that there is no risk for the fetits. If the index is more than 200, there is a risk for the fetus which is nearly always born with acidosis. The values between 150 and 200 mean a moderate risk and requires a close watch. If the observation period is smaller and the deceleration index per contraction is more than 16, this must be considered dangerous for the fetus. Finally, we think that whenever we do not have the apparatus for the micro-blood sampling or it is technically impossible to perform, the evaluation of the deceleration index can be a great help. (Fig. 5 et 6 ). La correlation avec le score APGAR est un peu plus basse (Fig. 7 et 8 
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